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DESCRIPTION 



Information Receiving Apparatus, Operation Apparatus, 



Information Processing System and Program 



Technical Field 

The present invention relates to an information processing system that 
changes an information transmission distance in response to a mobile condition 
such as speed or acceleration. 

Backgroiind Art 

Bluetooth is known as prior art of the present invention. Bluetooth is 
one of radio communication standards, and this standard is set on piirpose to 
raise awareness of power-saving and a short distance commxmication, e.g. 1 
mW transmission power can transmit information within approx. 10 meters. 
Maximum transmittable distance can be 100 meters by increasing the 
transmission power. (Bluetooth is a trademark of Tblefonaktiebolaget L M 
Ericsson Inc.) 

However, the prior art discussed above cannot automatically change a 
transmission distance of information in response to a moving speed or 
acceleration, so that an apparatus, which receives information from a mobUe 
information transmitting apparatus and operates accordingly, cannot operate in 
good timing. The prior art also cannot do the following subject- "During a halt, 
transmit information within a short distance and authenticate apparatuses 
nearby only, while during a movement, transmit information in response to the 
moving speed in order to authenticate apparatuses in good timing." 
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Disclosure of Invention 

The present invention aims to provide an apparatus that can change 
automatically an information transmittable distance in response to a mobile 
condition, thereby allowing apparatuses to receive the information for operating 
5 in good timing. To achieve this objective, an information transmitting 
apparatus of the present invention comprises the following elements- 
an information storage part; 

a sensing part for sensing a mobile condition of the transmitting 
apparatus; and 

10 an mformation transmission part for changing an information 

transmittable distance in response to the mobile condition before transmitting 
the information. 

An operation apparatus of the present invention comprises the following 
elements* 

15 an mformation reception part for receiving information from the 

transmitting apparatus; 

an authentication part for authenticate apparatuses based on the 
information received; and 

an operation part for carrying out a given operation when the 
20 authentication results in permission. 

An information processing system of the present invention comprises the 
information transmitting apparatus and the operation apparatus discussed 
above, and a program of the present invention allows a computer to control 
respective steps in the foregoing information processing system. 

25 

Brief Description of the Drawings 

Fig. 1 shows a block diagram illustrating an information processing 
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system in accordance with an exemplary embodiment of the present invention. 

Fig. 2 shows a flowchart illustrating an operation of an information 
transmitting apparatus in accordance with an exemplary embodiment of the 
present invention. 

5 Fig. 3 shows a flowchart illustrating an operation of an operation 

apparatus in accordance with an exemplary embodiment of the present 
invention. 

Fig. 4 shows a schematic diagram illustrating an information processing 
system in accordance with an exemplary embodiment of the present invention. 
10 Fig. 5 shows a control table of information transmitting mode of the 

information transmitting apparatus in accordance with a first exemplary 
embodiment of the present invention. 

Fig. 6 shows an identifier control table of the operation apparatus for 
identifying information transmitting apparatus in accordance with an 
15 exemplary embodiment of the present invention. 

Fig. 7 shows a control table of information transmitting mode of the 
information transmitting apparatus in accordance with a second exemplary 
embodiment of the present invention. 

Fig. 8 shows a control table of information transmitting mode of the 
20 information transmitting apparatus in accordance with a third exemplary 
embodiment of the present invention. 

Detailed Description of Preferred Embodiments 
Exemplary Embodiment 
25 Exemplary embodiments of information processing system are 

demonstrated hereinafter with reference to the accompanying drawings. 
Structural elements having the same reference marks in the embodiments work 
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in a similar way to each other, so that descriptions thereof are not always 
repeated. 

Fig. 1 shows a block diagram illustrating an information processing 
system in accordance with an exemplary embodiment. The processing system 
5 includes information transmitting apparatus 11 and operation apparatus 12. 
Transmitting apparatus 11 comprises information storage part 1101, speed 
sensing part 1102, and information transmission part 1103. Operation 
apparatus 12 comprises information reception part 1201, authentication part 
1202, and operation part 1203. 

10 Storage part 1101 stores information, which includes the information for 

authentication at operation apparatus 12 and the information transmitting 
apparatus identifier for identifying transmitting apparatus 11. No format or 
content is specified about the information. Storage part 1101 can be a 
non-volatile or volatile memory medium. Speed sensing part 1102 senses a 

15 moving speed of transmitting apparatus 11, and can be embodied by a speed 
sensor and driving software for the sensor. 

Information transmission part 1103 changes an information 
transmittable distance in response to a speed before transmitting the 
information stored in storage part 1101, and can be embodied by a radio 

20 comm\micating means. Transmission part 1103 is a communicating means in 
accordance with the Bluetooth standard, and changes the information 
transmittable distance, e.g. in three ranks, in response to a speed for 
transmitting information. Transmission part 1103 can be a communicating 
means in accordance with standards other than Bluetooth such as Ultra Wide 

25 Band Access, IEEE 802. lib, IrDA, Wireless 1394. 

Information reception part 1201 receives information fi-om transmitting 
apparatus 11, and can be embodied by a radio communicating means. 
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Reception part 1201 is a communicating means in accordance with the 
Bluetooth standard; however it can be in accordance with standards other than 
the Bluetooth one such as Ultra Wide Band Access, IEEE 802. lib. 

Authentication part 1202 authenticates apparatuses based on the 
5 information received. FoUowings are the authentication process. Authentication 
part 1202 stores at least one information transmitting apparatus identifier that 
identifies an information transmitting apparatus to be authenticated. - 
Authentication part 1202 determines whether or not the received information 
corresponds to the stored identifiers, and if it corresponds to one of the 

10 identifiers, part 1202 authenticates the apparatus that has transmitted the 
information. If it does not correspond to any identifier, part 1202 does not 
authenticate the apparatus. Authentication part 1202 can be generally 
embodied by an MPU and a memory, and its processing operation can be 
generally embodied by software, which is recorded in a recording mediimi such 

15 as a ROM; however, it can be embodied by a hardware (dedicated circuit). 

Operation part 1203 performs a predetermined action if authentication 
part 1202 gives an apparatus permission. The action includes various types, 
and the present invention is not limited by contents of the action. The content 
of the action can be changed by another information or factor. The action is, 

20 e.g. an action of opening an automatic door. In this case, the operation 
apparatus corresponds to the automatic door. 

An operation of the foregoing information processing system is 
demonstrated hereinafter. First, an operation of information transmitting 
apparatus 11 is described with reference to the flowchart shown in Fig. 2. 

25 Information transmission part 1103 obtains information fi-om information 

storage part 1101. (Step S201) 

Speed sensing part 1102 senses a moving speed of apparatus 11. (Step S202) 
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Information transmission part 1103 determines a mode for transmitting 
information based on the speed sensed in step S202. This mode determines an 
information transmittable distance, in other words, an information 
transmittable distance depends on a mode. (Step S203) 
5 Transmission part 1103 follows the mode determined in step S203, and 

transmits the information obtained in step S201, then the process retxirns to 
step S202. (Step S204) 

In the flowchart shown in Fig. 2, an interruption by a signal indicating a 
power-off or a process-end wiU end the process. 
10 Next, an operation of operation apparatus 12 is demonstrated with 

reference to the flowchart shown in Fig. 3. 

Information reception part 1201 determines whether or not it receives 
information. If the determination results in a reception, the process advances 
to step S302, and if the determination results in no reception, the process 
15 retxurns to step S301. (Step S301) 

Authentication part 1202 authenticates an apparatus based on the 
information received. (Step S302) 

Operation part 1203 determines whether or not authentication part 1202 
permits authentication. If authentication is permitted, the step advances to 
20 step S304, and if not, the step returns to step S301. (Step S303) 

Operation part 1203 carries out a predetermined action, and returns to step 
S301. (Step S304) 

In the flowchart shown in Fig. 3, an interruption by a signal indicating a 
power off or a process-end will end the process. 

25 

First Exemplary Embodiment 

A specific operation of the information processing system in accordance 
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with the exemplary embodiment is demonstrated hereinafter. Elements 
similar to those shown in Fig. 1 have the same reference marks here. Fig. 4 
shows a schematic diagram of the information processing system. Information 
transmitting apparatus 41, which is one of the elements of the processing 
5 system, is a portable terminal and held by a user who moves with this terminal. 
Transmitting apparatus 41 retains identifier "1234" in information storage part 
1101 for identifying an information transmitting apparatus. Information 
transmission part 1103 of apparatus 41 is a communicating means of Bluetooth. 
Apparatus 41 selects a mode firom among the three modes (information 

10 transmittable distances) shown in Fig, 5 according to its own moving speed, and 
transmits information following the mode determined. In other words, 
apparatus 41 selects mode "1" when it moves at the speed of 0.1 - 1.0 
meter/second (m/sec), then transmits information at a distance of 2 meters 
therefi-om. When apparatus 41 moves at the speed of 1.1 — 3.0 m/sec, it selects 

15 mode "2" and transmits information at a distance of 4 meters therefirom. 
When apparatus 41 moves at the speed of not less than 3.1 m/sec, it selects 
mode "3" and transmits information at a distance of 6 meters therefi'om. The 
information transmission part of apparatus 41 can change an information 
transmittable distance by changing a transmission voltage. 

20 In this first embodiment, operation apparatus 42, which is one of the 

elements of the processing system, corresponds to an automatic door. 
Operation apparatus 42 has at least one identifier shown in Fig. 6 for 
identifying an information transmitting apparatus, and determines whether or 
not a received identifier agrees with one of the identifiers retained by apparatus 

25 42. If the received one agrees with anyone of the identifiers, authentication is 
permitted, and then apparatus 42 opens the automatic door. Apparatus 42 
closes the door in a given time. The other side of the door is kept by an 
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air-conditioner at a given temperature. 

A user runs at a speed of 2.0 meter/second (ro/sec), carrying information 
transmitting apparatus 41. Apparatus 41 senses the speed of 2.0 m/sec and 
selects mode "2" then obtains identifier "1234". Apparatus 41 appUes a 
5 transmission voltage so that it can transmit information at a distance of 4 
meters therefirom, and transmits identifier "1234" repeatedly. 

Then operation apparatus 42 receives identifier "1234" as far as 
transmitting apparatus 41 exists within a range of 4 meters, and determines 
whether or not received identifier "1234" agrees with any one of the identifiers 
10 Usted in the table, under the control of apparatus 42 and shown in Fig. 6. In 
the case of this first embodiment^ identifier "1234" exists on the third fine of the 
table, so that apparatus 42 authenticates apparatus 41, then apparatus 42 
opens, namely, the automatic door corresponding to apparatus 42 opens. 

In the first embodiment, the automatic door corresponds to operation 
15 apparatus 42, and the portable terminal corresponds to information 
transmitting apparatus 41. The automatic door thus can open in good timing 
when the user having the portable terminal comes to a proper position 
regardless of user's moving speed. The inside of the door can be thus kept at 
an adequate temperature, and the user can come in and go out smoothly. 

20 

Second Exemplary Embodiment 

In this second embodiment, an information transmitting apparatus can 
control an information transmittable distance based on the information 
transmitting mode-control table shown in Fig. 7. In the second embodiment, 
25 an ETC gate corresponds to operation apparatus 12, and an on-vehicle ETC 
apparatus corresponds to information transmitting apparatus 11. 

In Fig. 7, when the on-vehicle ETC apparatus is halted (speed at 0 m/sec). 
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information can be transmitted at a distance of 1 meter from the vehicle. 
When the ETC apparatus moves at a speed of not less than 15.1 m/sec, 
information can be transmitted at a distance as far as 100 meters from the 
vehicle. The ETC gate receives a signal transmitted from the ETC apparatus 
5 moving at such a high speed, and reacts to the signal. In other words, an 
information transmittable distance to the ETC gate (operation apparatus 12) of 
the on-vehicle ETC apparatus (information transmitting apparatus 11) changes 
in response to a moving speed of the vehicle. As a result, a faster speed of the 
vehicle allows the ETC gate to receive information from a longer distance, so 
10 that the ETC gate can open in good timing. 

Third Exemplary Embodiment 

In the third embodiment, an information transmitting apparatus can 
control an information transmittable distance based on the information 

15 transmitting mode-control table shown in Fig. 8. In the third embodiment, a 
personal computer (PC) corresponds to operation apparatus 12, and a portable 
terminal (PDA) carries information transmitting apparatus 11. 

In Fig. 8, when a user having the PDA approaches the PC at a regular 
walking speed (approx. 1 m/sec), information transmitting apparatus 11 

20 moimted to the PDA selects mode 2, and transmits information at a distance of 
4 meters in accordance with mode 2. When the PC comes within the range of 4 
meters, information reception part 1201 of the PC, i.e. operation apparatus 12, 
receives the information. The PC then determines whether or not information 
transmitting apparatus identifier assigned to the PDA agrees with any one of 

25 the identifiers hsted on the table. If the identifier agrees with one of the listed 
identifiers, i.e. authentication is permissible, the PC in a standby mode 
automatically inputs a user's ID and password, and executes a removal of input 
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restriction. Then the user of the PDA can start working with the PC. 

Various functions other than the removal of input restriction can be 
executed, for instance, change the screen from a standby mode to an operation 
mode, namely, remove the standby mode, or change a power saving mode to a 
regular power mode, or boot a PC, or log-in a PC. 

In this embodiment, the information transmitting apparatus can change 
an information transmittable distance based on a mobile condition other than a 
speed or acceleration, thereby transmitting the information. Besides the speed 
and the acceleration, the mobile condition can include a distance which the 
transmitting apparatus has traveled, or a route along which the apparatus has 
moved. 

Dedicated information transmitting apparatus 11 can be used. If a user 
carries this dedicated one in a card shape, a distance that radio-wave can travel 
can be controlled in response to a speed or acceleration at which the user 
approaches operation apparatus 12, e.g. a door, gate, PC or PDA. A removal of 
restriction depending on the functions of operation apparatus 12 can be 
achieved without inconvenience to users, and at the same time, the system 
works with seciuity. To be more specific, it is possible that users need not halt 
and wait for opening or closing a door or a gate with the security maintained, 
and users need not input passwords or IDs for removing an input restriction. 

As discussed above, an information transmitting apparatus changes an 
information transmittable distance based on a mobile condition thereof for 
transmitting information, so that an operation apparatus that receives the 
information for its operation can operate in good timing regardless of a moving 
speed of the information transmitting apparatus. 

Bluetooth is used for transmitting information in the foregoing 
embodiments; however, other radio communication means can be used. 
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In the foregoing embodiments, the information retained by the 
information transmitting apparatus is used for authentication; however, the 
apparatus can retain other information. 

In the foregoing embodiments, the operation apparatus includes an 
5 authentication part; however, this part is not an essential structural element. 
Not to mention, the authentication part of the operation apparatus can 
authenticate a transmitting apparatus in another way. 

In the foregoing embodiments, information transmitting apparatus 11 
changes an information transmittable distance based on its moving speed, 

10 thereby transmitting information. However, apparatus 11 can change an 
information transmittable distance based on its acceleration instead of its speed, 
thereby transmitting information. In such a case, apparatus 11 employs an 
acceleration sensing part instead of speed sensing part 1102, and information 
transmission part 1103 changes an information transmittable distance based on 

15 the acceleration sensed by the acceleration sensing part for transmitting 
information. The acceleration sensing part can be embodied by an acceleration 
sensor and its driver software. In the case of using such an acceleration 
sensing part, apparatus 11 comprises information storage part 1101 for storing 
information, the acceleration sensing part, and information transmission part 

20 1103 for changing an information transmittable distance based on the 
acceleration, thereby transmitting information. Mobile conditions other than 
speed or acceleration can be used for changing an information transmittable 
distance, and the information transmitting apparatus can transmit information 
accordingly. The mobile condition includes a distance which the transmitting 

25 apparatus has traveled, or a route along which the apparatus has moved. 

The operation described in the previous embodiment can be embodied by 
a program readable by a computer. The program can be recorded in a 
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recording medium such as a CD-ROM before being delivered, or it can be 
delivered via a network or broadcasting. This is appUcable to other 
embodiments. The program embodying the actions described in the foregoing 
embodiment is a program for a computer to execute, and the program comprises 
5 the steps of sensing a mobile condition of the information transmitting 
apparatus, and changing a transmission distance of stored information based 
on the mobile condition, thereby transmitting the information. The program 
embodying the actions described in the foregoing embodiment is a program for a 
computer to execute the steps of^ sensing a moving speed, and changing a 
10 transmission distance of stored information based on the speed, thereby 
transmitting the information. The program allows the computer to execute the 
steps of sensing acceleration, and changing a transmission distance of stored 
information based on the acceleration, thereby transmitting the information. 

15 Industrial Applicability 

An information transmitting apparatus equipped with an information 
transmission part that transmits information can automatically change an 
information transmittable distance based on a mobile condition of the 
apparatus, so that an operation apparatus that receives the transmitted 

20 information for its operation can work in good timing. 



